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DETAILED ACTION 

The examiner acknowledges the applicant's submission of the amendment dated 
3/16/2006. At this point claims 1, 3, 11, 13 and 14 are amended and claims 21 and 22 
are added. Thus, claims 1-22 are pending in the instant application. 

Response to Amendment 

In view of the applicant's amendment, the original 112 rejections to claims 4, 11 
and 14 are withdrawn. 

Acknowledgement of Issues Raised by the Applicant 

A. Arguments Concerning Prior Art Rejections 
1 st Point of Argument 

In view of the applicant's arguments, the original 102 rejections to claims 1, 4-6, 
8, 11, 14-16 and 18 are withdrawn. 

2 nd Point of Argument 

In view of the applicant's arguments, the original 103 rejections to claims 2-3 and 
12-13 are withdrawn. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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1 . Claims 1 and 1 1 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

2. Claim 1 recites the limitation "said disk drives" in line 16. There is insufficient 
antecedent basis for this limitation in the claim. 

3. Claim 11 recites the limitation "the information" in paragraph 3. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 . Claims 1, 4, 5, 11 14, 15, 21 and 22 are rejected under 35 U.S.C. 102(e) as 
being anticipated by McBrearty et al. (US 6,820,180). 



Application/Control Number: 10/766,823 Page 4 

Art Unit: 2185 

2. Independent claims 1 and 11 disclose, "a plurality of control units [System 300 
(Figure 3) implemented in each "Client" (Figure 1), Column 5, Lines 46-51] each 
connected with a respective disk unit ["Disk" 326, Figure 3]". 

"A replication creation unit [Program executed by a computer system, Column 5, 
Lines 50-54], each of the replication creation units being adapted to create a replication 
["Mirror", Column 5, Lines 45-50] of the data of the volume relating to the disk unit 
connected with the corresponding control unit" 

"A plurality of volume pair information ["Mirroring Map", Column 6, Lines 35-37], each 
of the volume pair information designating an original volume ["A" in "PSS-1", Figure 
5] and a replication volume ["A" in "PSS-3", Figure 5]" 

"A plurality of logical volumes ["Data stored in partitions A & B" 532 & 534, Figure 5] 
corresponding to at least one of said disk drives ["PSS-4", Figure 5]" 

"In the case where a replication is created in the volume relating to the disk unit ["Local 
Backup", Figure 5] connected to the first control unit, the volume information of the 
original volume ["PSS-1", Figure 5] and the volume information of the replication 
volume ["PSS-3", Figure 5] are registered in the volume pair information, and a 
replication [Data "A and B" replicated in "PSS-3", Figure 5] is created in the volume 
relating to the disk unit connected to the first control unit" 



Application/Control Number: 10/766,823 



Art Unit: 2185 



Page 5 



"In the case where a replication is created in the volume relating to the disk unit 
connected to a second control unit ["Remote Backup", Figure 5], the volume 
information of the original volume ["PSS-1", Figure 5], a virtual volume information of a 
virtual replication volume [Partitions 522 and 534 in "PSS-3", Figure 5] corresponding 
to at least one logical volume [Partitions 532 and 534 in "PSS-4", Figure 5] of the 
second control unit, and the information on the second control unit ["PSS-4", Figure 5] 
are registered in the volume pair information, and a request to create a replication [Data 
"A and B" replicated in "PSS-4", Figure 5] is transmitted to the second control unit" 

3. Claims 4 and 14 discloses, "the volume information of the replication volume of 
the first control unit registered in the volume pair information by the first control unit is 
virtual ID information [Partitions 522 and 524, Figure 5] for identifying, in the first 
control unit, the volume of the disk unit connected to the second control unit ["PSS-3" 
is the first control unit's copy of "PSS-4" in the second control unit, Figure 5]". 

"The information on the second control unit registered in the volume pair information by 
the first control unit is ID information ["PSS-4", Figure 5] for identifying, in the second 
control unit, the second control unit ["Remote Client" controlling "PSS-4", Figure 3, 
Figure 5] and the replication volume ["PSS-4", Figure 5] of the disk unit connected to 
the second control unit" 
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4. Claims 5 and 15 discloses, "the volume pair information includes an identifier 
assigned to the volume pair of the original volume ["PSS-1", Figure 5] and the 
replication volume ["PSS-4", Figure 5]". 

"Wherein one or a plurality of the identifiers ["PSS-1", Figure 5] are assigned to the 
one original volume" 

5. Claims 21 and 22 disclose, "the replication creation unit of the first control unit 
issues to the second control unit a request to write data [Mirroring data "A and B" in 
"PSS-3", Figure 5] corresponding to the virtual replication volume to the at least one 
logical volume ["A and B" in partitions 532 and 534 (PSS-4), Figure 5] of the second 
control unit corresponding to the virtual replication volume". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 2, 3, 12 and 13 are rejected under 35 U.S.C. 103 (a) as being obvious 
over McBrearty et al. (US 6,820,180) in view of Karlquist (US 4,785,415). 
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2. As per claims 2 and 12 , McBrearty et al. discloses, "each of the control units 
includes a cache memory ["Cache" 308, Figure 3] for temporarily storing the data". 

McBrearty et al. do not disclose expressly, "copying the data of the original 
volume as a data for the replication volume in the cache memory of the first control unit, 
and transmits the copy data in the cache memory to the second control unit". 

Karlquist discloses a "FIFO buffer" ("Cache Memory") that temporally 
holds data before data transmission in column 4, at lines 59-54. 

McBrearty et al. and Karlquist are analogous art because they are from the same 
field of endeavor of data transfer. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify McBrearty et al. by including a "FIFO buffer" that temporally 
holds data before data transmission in the "first control unit" and the "second control 
unit" as taught by Karlquist in column 4, at lines 59-64. 

The motivation for doing so would have been to "smooth out variations in the rate 
at which data is output" as expressly taught by Karlquist in column 4, at lines 59-64. 

Therefore, it would have been obvious to combine Karlquist with McBrearty et al. 
for the benefit of transmission rate control to obtain the invention as specified in claims 
2 and 12. 
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3. Claims 3 and 13 disclose, "the second control unit stores the data received from 
the first control unit in the cache memory of the second control unit, after which the data 
is stored in the volume relating to the disk unit connected to the second control unit". 
Karlquist discloses a "FIFO buffer" ("Cache Memory") that temporally holds data 
before data transmission in column 4, at lines 59-54. The "FIFO buffer" receives 
data from the "first control unit" after that, the data is transmitted to the "disk 
unit" for permanent storage. 

4. Claims 6 and 16 are rejected under 35 U.S.C. 103 (a) as being obvious over 
McBrearty et al. (US 6,820,180) in view of Malik et al. (US 2004/0085317). 

5. As per claims 6 and 16 , McBrearty et al. disclose the system and the method 
recited in claims 1 and 1 1 . 

"The replication creation unit registers information in the volume pair information based 
on a host command received from a host [A host command from system containing 
"PSS-1", Figure 5, McBrearty etal.]" 

McBrearty et al. do not disclose expressly, "the information input from a user 
input/output apparatus". 
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Malik et al. disclose parameters that are defined based on "user input" in 
paragraph 22. 

McBrearty et al. and Malik et al. are analogous art because they are from the 
same filed of the endeavor of data processing. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify McBrearty et al. by allowing parameters to be adjusted based on 
user input as taught by Malik et al. in paragraph 22. 

The motivation for doing to would have been to "further improve flexibility" as 
expressly taught by Malik et al. in paragraph 22. 

Therefore, it would have been obvious to combine Malik et al. with McBrearty et 
al. for the benefit of flexible interface to obtain the invention as specified in claims 6 and 
16. 

6. Claims 7-10 and 17-20 are rejected under 35 U.S.C. 103 (a) as being obvious 
over McBrearty et al. (US 6,820,180) in view of Dandrea et al. (US 2002/0013864). 

7. As per claims 7 and 17 , McBrearty et al. disclose the system and the method 
recited in claims 1 and 1 1 . 

Dandrea et al. disclose, "a plurality of normal read/write processing queues 
["Steady-state Queue" 221, Figure 2] corresponding to the plurality of the control 
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units, respectively, each of the queues being adapted to form a schedule [Given 
highest priority, Paragraph 30] for a normal read/write request, and a plurality of low 
job priority queues ["Other Request Queue" 223, Figure 2] corresponding to the 
plurality of the control units, respectively, each of the low job priority queues being 
adapted to form a schedule for a request low in job priority [Given lowest priority, 
Paragraph 30] than the normal read/write request; wherein in the case where a request 
for creating a reapplication is processed equivalents to the normal read/write request, 
the control unit places a request for creating a replication in the normal read/write 
processing queue ["Steady-state Queue" 221, Figure 2], while in the case where a 
request for creating a replication is processed in the order of priority lower than the 
normal read/write request, the control unit places the reapplication creation request in 
the low job priority queue ["Other Request Queue" 223, Figure 2]". 

McBrearty et al. and Dandrea et al. are analogous art because they are from the 
same field of endeavor of data access control. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify McBrearty et al. by including queues based on corresponding 
priority as taught by Dandrea in paragraph 30. 

The motivation for doing so would have been to "provide opportunities to alter the 
disk access requests and their execution order prior to sending the requests to the disk 
queue" as expressly taught by Dandrea et al. in paragraph 8. 
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Therefore, it would have been obvious to combine Dandrea et al. with McBrearty 
et al. for the benefit of rearranging data execution order to obtain the invention as 
specified in claims 7 and 17. 

8. As per claims 8 and 18 , McBrearty et al. disclose the system and the method 
recited in claims 1 and 1 1 . 

Dandrea et al. disclose, "each of the job priority set units ["Queue Selector", 
Figure 2] determining the job priority information as to whether a request for creating a 
replication is to be processed equivalently to the normal read/write request [Placed in 
"Steady-state Queue", Figure 2], the job priority set unit notifying the job priority order 
information to the other control units ["Disk 1", 120, Figure 2]". 

"A control unit that has received the notification of the job priority information from other 
control units forms a schedule [Queue 125, Figure 2] for sequentially processing the 
requests based on the job priority information [Input to the queue 125 arranged based 
on the priority, Figure 2] thus received" 

McBrearty et al. and Dandrea et al. are analogous art because they are from the 
same field of endeavor of data access control. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify McBrearty et al. by including queues based on corresponding 
priority as taught by Dandrea in paragraph 30. 

The motivation for doing so would have been to "provide opportunities to alter the 
disk access requests and their execution order prior to sending the requests to the disk 
queue" as expressly taught by Dandrea et al. in paragraph 8. 

Therefore, it would have been obvious to combine Dandrea et al. with McBrearty 
et al. for the benefit of rearranging data execution order to obtain the invention as 
specified in claims 8 and 18. 

9. As per claims 9 and 19 , McBrearty et al. disclose the system and the method 
recited in claims 1 and 11. 

"The information indicating a replication creating process [Volume information of 
"PSS-3", Figure 5, McBrearty et al.] is added to the control instruction for transmitting 
the replication creation request ["PSS-4" replicates "PSS-3", Figure 5, McBrearty et 
al.]" 

McBrearty et al. do not disclose expressly, "the second control unit that has 
received the control instruction determines whether the request is to be processed in 
priority, based on the information indicating a replication creation process, and forms a 
schedule for sequentially processing the requests". 
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Dandrea et al. disclose the "disk" ("the second control unit") that forms a 
"Queue 125" ("schedule") based on the data from the priority queues 221-223 in 
Figure 2. If only one of the three priority queues contains data, then the request 
is determined not to be processed in priority. 

McBrearty et al. and Dandrea et al. are analogous art because they are from the 
same field of endeavor of data access control. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify McBrearty et al. by including queues based on corresponding 
priority as taught by Dandrea in paragraph 30. 

The motivation for doing so would have been to "provide opportunities to alter the 
disk access requests and their execution order prior to sending the requests to the disk 
queue" as expressly taught by Dandrea et al. in paragraph 8. 

Therefore, it would have been obvious to combine Dandrea et al. with McBrearty 
et al. for the benefit of rearranging data execution order to obtain the invention as 
specified in claims 9 and 19. 

10. As per claims 10 and 20 , McBrearty et al. disclose the system and the method 
recited in claims 1 and 1 1 . 
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McBrearty et al. do not disclose expressly, "the information indicating the priority 
order is added to the replication creation request, and wherein the second control unit 
determines as to whether a replication creation request is processed in priority based on 
the received information indicating the priority, and forms a schedule for sequentially 
processing the replication creation requests". 

Dandrea et al. disclose the "disk" ("the second control unit") that forms a 
"Queue 125" ("schedule") based on the priority data from the priority queues 221- 
223 in Figure 2. 

McBrearty et al. and Dandrea et al. are analogous art because they are from the 
same field of endeavor of data access control. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify McBrearty et al. by including queues based on corresponding 
priority as taught by Dandrea in paragraph 30. 

The motivation for doing so would have been to "provide opportunities to alter the 
disk access requests and their execution order prior to sending the requests to the disk 
queue" as expressly taught by Dandrea et al. in paragraph 8. 

Therefore, it would have been obvious to combine Dandrea et al. with McBrearty 
et al. for the benefit of rearranging data execution order to obtain the invention as 
specified in claims 10 and 20. 
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Citation of Relevant Art 



The following prior art made of record and not relied upon is cited to establish the 
level of skill in the applicant's art and those arts considered reasonably pertinent to 
applicant's disclosure. 

The following reference teaches buffering data in communication systems. 



A. Claims Rejected in the Application 

Per the instant office action, claims 1-22 have received a second action on the 
merits and are subject of a second action non-final. 

B. Direction of All Future Remarks 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jae U. Yu whose telephone number is 571-272-1 133. 
The examiner can normally be reached on M-F 9AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald A. Sparks can be reached on 571-272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Conclusion 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

May 26, 2006 
*** 



Jae Un Yu 
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